The inducible production of nitric oxide by articular cell types.
Nitric oxide (NO) may play a role in tissue remodeling associated with arthritis. The articular cell sources of human inducible NO synthesis, however, have not been defined. This study demonstrates that human articular chondrocytes in primary or organ culture, but not synovial fibroblasts, produce NO in response to catabolic cytokines such as interleukin-1 (IL-1). As measured by the accumulation of NO2- in culture medium, NO production by IL-1-stimulated chondrocytes was inhibited by the NO synthase inhibitor Ng-monomethyl-L-arginine (NMA) and dependent on the presence of exogenous L-arginine. Other inflammatory cytokines such as tumor necrosis factor, but not transforming growth factor-beta, induced chondrocyte NO synthesis. The stimulation of NO synthesis required both RNA and protein synthesis. Chondrocytes isolated from cartilage derived from osteoarthritic patients also produced large amounts of NO in response to IL-1. In beginning to define potential effects of NO on chondrocyte function, it is shown that IL-1 induced an increase in cyclic guanosine monophosphate (cGMP) which was inhibited by NMA. In summary, these results demonstrate that cytokine-induced production of NO is a response of human articular chondrocytes but not of synovial fibroblasts. A potential role of NO in cytokine-induced tissue remodeling in the joint is provided by the induction of cGMP.